(12) DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION 

EN MATIERE DE BREVETS (PCT) 

(19) Organisation Mondiale de la Propria 
Intellectuelle 

Bureau international 

(43) Date de la publication international 
14 octobre 2004 (14.10.2004) 




PCT 



(10) Num£ro de publication Internationale 

WO 2004/087496 A3 



(51) Classification Internationale des brevets 7 : B63C 7/16 (71) 

(21) Numero de la demande Internationale : 

PCT/FR2004/000741 

(22) Date de depot international : 25 mars 2004 (25.03.2004) (72) 

(25) Languede depot: fran9ais < 75 > 

(26) Langue de publication : francais 

(30) Donnees relatives a la priorite : 

03/03969 26 mars 2003 (26.03.2003) US 



Deposant (pour tous les hats design^ sauf US) : 
SAIPEM S.A. [FR/FR]; 1/7, avenue San Fernando, 
F-78180 Montigny Le Bretonneux (FR). 

Inventeurs; et 

Inventeurs/Deposants (pour US seulement) : BAYLOT, 
Michel [FR/FR]; 20, Impasse de la Planche, F-13008 Mar- 
seille (FR). BONNISSEL, Marc [FR/FR]; 13, rue Pauline 
Borghese, F-92200 Neuilly S/Seine (FR). ROCHER, 
Xavier [FR/FR]; 41, rue du General-Leclerc, F-78400 
Chatou (FR). 



[Suite sur la page suivante] 




(57) Abstract: The invention 
concerns the use of a buoyancy 
fluid having a density lower than 
that of sea water confined in 
sealed rigid or flexible envelope 
(41, 191), to form an immersed 
buoyancy element (4, 19). The 
invention is characterized in that 
said buoyancy fluid is a compound 
occurring naturally in gaseous 
state at ambient temperature and 
pressure and in liquid state at 
the underwater depth whereat 
said element is immersed. The 
invention also concerns a method 
for setting between the surface and 
the sea floor a buoyancy element 
characterized in that said fluid is 
stored in a tank on a ship (61) at the 
surface in liquid state compressed 
or cooled, and it is injected in 
liquid state into a pipe (23) from 
the surface (61) where it is stored 
up to said one envelope 



(Suite sur la page suivante J 



0 



WO 2004/087496 A3 



(74) Mandataire : DOMANGE, Maxime; Cabinet Beau de 
Lomenie, 232, avenue du Prado, F-13295 Marseille Cedex 
8 (FR). 

(81) Etats designes ( sauf indication contraire, pour tout tit re de 
protection nationale disponible) : AE, AG, AL, AM AT 
AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH CN Co' 
CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,' Gb' 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG* 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG 
MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM PG PH 
PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM TN 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,'zW.' 

(84) Etats designes ( sauf indication contraire, pour tout tit re de 
protection regionale disponible) : ARIPO (BW GH GM 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), eurasien 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), europeen (AT 
BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, 



HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI SK TR) 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ GW ML 
MR, NE, SN, TD, TG). 

Declaration en vertu de la regie 4.17 : 

relative a la qualite d'inventeur (regie 4.l7Jv)) pour US 
seulement 

Publiee : 

avec rapport de recherche internationale 

(88) Date de publication du rapport de recherche 

internationale: 6 janvier 2005 

En ce qui concerne les codes a deux lettres et autres abrevia- 
tions, se referer aux "Notes explicatives relatives aux codes et 
abreviations" figurant au debut de chaque numero ordinaire de 
la Gazette du PCT. 



1'etat liquide dans une conduite (23) deoufe la su^~ rfin 1 1 ? , ^! 1 hqU ' de com P nme ou refroidi - « 51 est inject a 

profondeur sous marine a l^ueltelaSor so^mifni t ° "T? ^ ^ e " Ve, ° Ppe immerg& (41 ■ 191 > * une 

compose a la temperature SpSZ °° ^ * '* PreSSi ° n de V3peUr du «« ~™Pon*m audit 



IN I thNM I IUNAL OtAHUn hCKUh k 

h^rnatlona! Application No 

WT/FR2004/000741 



£%& LA S SIRC £ T,ON OF SUBJECT MATTER \ 

IPC 7 B63C7/16 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



M^imurn documentation searched (classification system followed by classification symbols) 

IPC 7 B63C E21B F16G 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched" 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant 



FR 2 804 935 A (BOUYGUES OFFSHORE) 
17 August 2001 (2001-08-17) 



the whole document 

FR 2 291 903 A (B0YCE 2 WILLIAM) 
18 June 1976 (1976-06-18) 
the whole document 

GB 336 950 A (SLATE AIRCRAFT CORP) 

17 October 1930 (1930-10-17) 

page 1, line 80 - page 2, line 9; figure 1 

GB 2 071 020 A (CHICAGO BRIDGE & IRON CO) 

16 September 1981 (1981-09-16) 

page 3, line 15 - page 5, line 89; figures 

-/-- 



Relevant to claim No. 



1,7,8, 
10,11, 
27-30, 
32-37 



1,7,10, 
27-37 



1,10 



10 



| X| Further documents are listed In the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

■A" document defining the general state of the art which is not 
considered to be of particular relevance 

" E " ea^er document but published on or after the International 
filing date 

'L* docunrient which may throw doubts on priority claimfs) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, exhibition or 
other means 

■P" document published prior to the international filing date but 
later than the priority date claimed 



Date of the actual completion of the International search 

19 October 2004 



T" later document published after the International filing date 
or pnority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

•X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document Is taken alone 
document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art 

document member of the same patent family 



•Y 



Date of mailing of the international search report 

02/11/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL~2280HVRQswlik 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70)340-3016 



Authorized officer 



Moya, E 



Form PCT/ISA/210 (second sheet) (January 2004) 



International Application No 

WT/FR2004/000741 



C(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



FR 1 448 159 A (BOSSA, EDUARDO) 

28 January 1966 (1966-01-28) 

page 2, column 2, line 22 - page 4, column 

1, line 60; figures 

US 4 284 110 A (DOCK MORTIMER R ET AL) 

18 August 1981 (1981-08-18) 

page 4, line 28 - page 5, line 2; figures 

US 2 975 807 A (GILBERT WANINGER) 
21 March 1961 (1961-03-21) 
figures 1,6 

US 4 793 275 A (USHER DAVID) 
27 December 1988 (1988-12-27) 
abstract; figures 3,8 



18-22,25 

18,27 
21,23 
31 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



m ■ tnii« i iuuhl. ocHnun ncrun ■ 

Information on patent family members 



h^rnatlonal Application No 

WT/FR2004/000741 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



FR 2804935 



FR 2291903 



GB 336950 



GB 2071020 



FR 1448159 



US 4284110 



US 2975807 



US 4793275 



17- 08-2001 

18- 06-1976 



FR 
FR 



17-10-1930 NONE 



16-09-1981 



AU 
JP 
JP 
NO 



28-01-1966 



18-08-1981 



NONE 
NONE 



21-03-1961 



BE 
CH 
DE 
FR 
GB 
IT 



27-12-1988 NONE 



2804935 Al 



2291903 Al 



5852880 A 
56091806 A 
59022879 B 
801409 A 



531977 
329887 
963077 
1107442 
762546 
580998 



17-08-2001 



18-06-1976 



25-06-1981 
25-07-1981 
29-05-1984 
22-06-1981 



15-05-1958 
02-05-1957 
30-12-1955 
28-11-1956 



Fom PCT/ISA/210 (patent family annex) (January 2004) 



RAPPORT DE RECHERCHE INTERNATIONALE 

C IB* 7 SEME B63C 7/^6 T ° E LA DEMANDE 



t^iande Internationale No 

W/FR2004/000741 



Selon la dwBlon Internationale des b revets (CIB) ou a la f ols seton , a classification natlo nale e. laCIB 
B. OOMAINES SUR LESQUELS LA RECHERCHE A PORTE 



Documen.a.ion mg|male consume Mtodi classification sulvl des symbo.es de classement) 



Base de donnees «"i"ni^ 

EPO-Internal , WPI Data 



C. DOCUMENTS CONSIDERES COMME PERTINENTS 



Categorie ' 



Idenllficailon des documents dies, avec, le cas echeant ("Indication des i 



s pertinents 



FR 2 804 935 A (BOUYGUES OFFSHORE) 
17 aoQt 2001 (2001-08-17) 



le document en entler 

FR 2 291 903 A (B0YCE 2 WILLIAM) 
18 juin 1976 (1976-06-18) 
le document en entler 

GB 336 950 A (SLATE AIRCRAFT CORP) 

17 octobre 1930 (1930-10-17) 

page 1, llgne 80 - page 2, Hgne 9; figure 

-/- 



|~X] Vc * 'a suite du cadre C pour la fin de la liste des documents 



no. des revendications visees 



1,7,8, 
10,11, 
27-30, 
32-37 



1,7,10, 
27-37 



1,10 



• Categories speciales de documents cites: 



|X~| l*» documents de families de brevets sont indiques en annexe 



" A " tdWInbsam 1'etat general de la technique, non 

considerecommepartlculieremenl pertinent 

T d S5~ Sted2te maiS PUm * ta date * d * pW in »onal 

" L " d SS,Hti n i.ra ant ie,e L un ^ oute sur une revendlcatlon de 
SSS?Ji2S^lR 0lir d6termin . er 13 de publication d'une 
autre citation ou pour une ralson speclale (telle qu'indiquee) 

"°" ^TS? 1 S .« r6f6ra . nt 6 une ligation orale, a un usage, a 
une exposition ou tous autres moyens 

" P " d ^cJ22 nt P ubli6 avant ladate de depftt international, mals 
posterteurement a la date de prioritl revendiquee 



d S a nt nKL S U I p H bl16 ,a da1e ^ de P 6t international ou la 
date de priorite et n'appartenenant pas a Petal de la 

^ 2"® P ertinen j; ma |s<^ pourcomprendre le prindpe 
ou la theone constituant la base de rinventlon 

'X- document particulierement pertinent; I'inven tion revendiquee ne oeut 
6tre consideree comme nouvelle ou comme impliquant une acth/V 
inventive par rapport au document considers isoleVnent 

"Y" document particulierement pertinent; Plnven tion revendiquee 

ne peut etre consideree comme impliquant une actlvite inventive 
torsque le document est associe a un ou plusieurs autTes 
documents de meme nature, cette comblnaison etant evtdente 
pour une personne du metier «viuenie 

■&* document qui fait partle de la meme famille de brevets 



19 octobre 2004 



Norn et adresse postale de radminlstratlon chargee de !a recherche intemationale 

^-SW PR 5818 Patenl,aan 2 

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 

Formulaire PCT/ISA/210 (dauxleme feullte) (Janvier 2004) 



Date d'expedition du present rapport de recherche Internationale 

02/11/2004 

Fonctionnalre autorise 

Moya, E 



RAPPORT DE RECHERCHE INTERNATIONALE 



C(suite) DOCUMENTS CONSIDERES COMME PERTINENTS 

Categorle -| Identification des documents cites, avec, le cas echeant, ('Indication des passages pertinents 

GB 2 071 020 A (CHICAGO BRIDGE & IRON CO) 
16 septembre 1981 (1981-09-16) 
page 3, ligne 15 - page 5, ligne 89- 
figures 

FR 1 448 159 A (BOSSA, EDUARDO) 
28 Janvier 1966 (1966-01-28) 
page 2, colonne 2, ligne 22 - page 4 
colonne 1, ligne 60; figures 

US 4 284 110 A (DOCK MORTIMER R ET AL) 
18 aoOt 1981 (1981-08-18) 
page 4, ligne 28 - page 5, ligne 2; 
figures 

US 2 975 807 A (GILBERT WANINGER) 
21 mars 1961 (1961-03-21) 
figures 1,6 

US 4 793 275 A (USHER DAVID) 
27 decembre 1988 (1988-12-27) 
abrege; figures 3,8 



jande Internationale No 

/FR2004/000741 



I no. des revenrJcatlons 

10 

18-22,25 

18,27 

21,23 
31 



Formulate PCT/ISA/210 (suite do la dauxleme leuOle) (Janvier 2004) 



KAHPUK I Ufc htUntMUtlt IIM I fcMIMA I lUIMMLfc 

Renselgnements rele^^ux membres d© families de brevets 



^aande Internationale No 

W/FR2004/000741 



Document brevet cite 
au rapport de recherche 



Date de 
publication 



Membre(s) de la 
famine de brevet(s) 



Date de 
publication 



FR 




A 

M 


17-08-2001 


FR 


2804935 Al 


17-08-2001 


FR 




A 
M 


Io-Od-1976 


FR 


2291903 Al 




18-06-1976 


GB 


336950 


A 


17-10-1930 


AUCUN 






6B 


2071020 


A 


16-09-1981 


AU 


5852880 A 


25-06-1981 










JP 


56091806 A 


9E— fl7_1 QQ1 

£o _ u/— lysi 










JP 


59022879 B 


29-05-1984 










NO 


801409 A 


22-06-1981 


FR 




A 
M 


OO A1 1 ftf r 


A 1 1 1 111 

AUCUN 




— 


uo 




A 

M 


TO AO 1 Am 

18-08-1981 


AUCUN 






us 


2975807 


A 


21-03-1961 


BE 


531977 A 












CH 


329887 A 


15-05-1958 










DE 


963077 C 


02-05-1957 










FR 


1107442 A 


30-12-1955 










GB 


762546 A 


28-11-1956 










IT 


580998 A 


us 


4793275 


A 


27-12-1988 


AUCUN 







Formulatre PCT/ISA/21 0 (annexe families de brevets) (Janvier 2004) 



